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It AUliaii 

Research In this. quartet has been directed toward i.i’dcl 
Improvement and sottv/ure development lot il.it.i handling. Model 
improvement cona luted ol formulating •> more reliable snrlace 
heat 1 lux/temoor.iture scheme, partlcularlv .In- night time 
component;. Software development has involved writing ptograms 
t o piocoHs U-J and lll'MM data tapes t e*i loining these products 
to the TOBYKRAF data processing ay stem and lot dlsplax in hAl 
llles as colot imagea on KAMTFK. 
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Int i ihI in' t ion 


Kcsca, h continues to hs directed toward tin* application of HCMM 
satellite Infrared measurements to the analysis of urban temperature 
pattern* with a goal being to derive the surface energy budget using a 
surface t emperat ure/heat flux model In conjunction with ground temperature 
mens* lenient t, Generally, the past three months has seen a period of 
development In which the surface heat llux model has been greatly Improved, 
particularly for the night time case, and applied in some test cases using 
leal ground (or neat ground) temperature measurements as Input in the 
model inversion scheme. Computer routines have been written to handle 
l' 2 and HCMM satellite information so that these data can be meshed with 
out data analysis system (called TOBYGKAK) which we have been developing 
for over two years. We have also succeeded In utilizing the RAMTEK 
color density display module in our analyses by accessing directly BAT files 
of image data. 

We have received one series of passes made by a l'-.’ aircraft flying 
over St. Louis during May, 197t> and are presently involved in analyzing 
ground temperature measurements obtained by that aircraft. 

Currently, we are ready to begin systematic processing ol HCMM data, 
although we anticipate a brief period for debugging of one untested 
computer program designed to access the HCMM computer compatible satellite 
tapes. 

l.u: rent Res ear ch 

Our satellite research can be divided into two general categories: 

' Belonging to the Office ol Remote Sensing ot Earth Resources (OKSER) at 


l'onn State. 



model Improvement and software development for remote ly-sensed data. 

Both of theae approaches are integral parts of our original objective - 
to use ground temperature measurements obtained remotely to quantify the 
ground characteristics (notably soil moisture and conductivity) and ultimately 
to predict the surface heat budget (Carlson and Boland, 1978). 

A significant improvement was made in our 1-dimensional surface 
temperature/heat flux model, particularly the night time component. Using 
the improved version of the model we are able to obtain, by graphical inversion 
of the model, reasonable estimates of the ground conductivity and moisture 
availability, using, as input, some aircraft measurements of ground 
temperature made by Dabherdt and Davis (1974) at one location over St. Louis. 

A necessary set of conditions for Inverting the model to yield these 
two parameters is the ground temperature at two times on the 24-hr cycle of 
ground temperature, preferably near noon and during the early morning 
hours. IICMM will be the first polar orbiting satellite capable of providing 
infrared ground temperature measurements at these two critical times, 
approximately 12 hours apart. 

We have, as yet, not received any HCMM computer tapes, but we have been 
able to obtain some peripheral aircraft measurements in the form of U-2 
data. One U-2 flight, which we received early this summer, consisted of 
three aircraft passes made over St. Louis on 25 May 1976. Subsequently, we 
have written a modified version of our original NOAA satellite extractor 
routine (RECSTKA 3) which is able to access the U-2 tapes and write segments 
of each file to a torage tape, thereby joining with the system (TOBYORAF) 
which furthe; writes smaller files or to BAT storage and ultimately (as 
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described in tin* tlrst quarterly report) to graphics. Acquisition of too 
l'-.’ data has boon helpful In exercising tho use of tlio TOBYGRAF system, 
for giving tin* principal investigator and two now graduate students further 
experience in handling remotely sensed data, as well as in serving as a 
future chock on the reliability of satellite temperature measurements. 
Additional aircraft flights by l'-2 and hv the NASA Wb *»7 have been made 
in recent weeks or are anticipated for the coming months. 

One especially gratifying advance in our satellite data processing 
and display routine has been in the incorporat ion ot color graphics using 
the ORSGR KAMTKK system. Currently, we are able to display our 130 x 130 
NAT file images with up to In different colors (although, customarily we 
find that six oi seven is sufficient). 

In anticipation of receiving HCMM satellite data tapes we have taken 
an original program ot J. Price and have modified it to conform with the 
TOBYGRAF System. This routine (RGSTRA 41 , vet untested, will serve as the 
extractor routine tor the HGMM satellite tapes. 

A recent article (duly, 19781 bearing on the combined satellite-model 
analysis procedure has been published in the Journal of Applied Meteorology 
hv the P.l. and a former graduate student (Carlson and Boland, 19781. 

F utu re Program 

W<> anticipate processing large amounts ot HCMM satellite data tapes 
during tho coming quarter, because of the lag between the start of 
NASS-.’42t>4 and the dissemination ot satellite data tapes, wo have requested 
an eight month extension to the termination date of this project. 



IICMM data will be sent lor our lour urban sites (St. l.oulu, Los Angeles, 
Washington, I). C., and Houston) plus one additional location over Tennessee 
(lor August 1978 only), the latter being a focal point for a multi-agency 
Held operation involving El’A and Penn State, which is called the sulfate 
transport and transform.it ion in the environment (STATE) project, the purpose 
ot which Is to study plumes emitted from a power plant complex. 
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